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Observations of the operation of jig back rope- 
ways allowed us to suggest the presence of tor- 
sion of track cables of a closed structure under the 
influence of operational loads. In this case, the 
total weight of the cable and the car is a trans- 
verse load, and the cable itself is loaded with lon- 
gitudinal resistance forces in its individual sec- 
tions. The paper provides theoretical substantia- 
tion and experimental confirmation of the pres- 
ence of torsional deformations of track cables of 
jig back ropeways under the influence of friction 
between the cable and the rocking saddles. A new 
method of rejection of such cables based on the 
control of torsional deformations is proposed. 
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HaOsmroaeHua 3a OKCIIyaTalwenw MaxATHHKOBBIX 


TaccaxKMUpCcKUX KaHaTHbIx Wopor (MITKJI) mo3Bo- 
MIM aBTOpaM =T1peMONOKUTb HasMune Jedop- 
MallMH KpydeHHaA HeCyIMxX KaHaTOB 3aKPbITOU 
KOHCTPyYKIIMM Tp BO3eMCTBUM 9KCIJIyaTalHoH- 
HbIX Harpy30K. IIlpu 9TOM CyMMapHBI Bec KaHaTa 
WM BaroOHa ABIIACTCA MOMepedHoU Halrpy3KOH, a caM 
KaHaT HalpyKeH TIpOJOJIbHBIMH CHJIaMu COIpo- 
THBJICHHA Ha erO OTCJIBHbIX y4acTKax. Bpmos- 
HeHbI TeopeTHYecKOe OOOCHOBaHHe UM 9KCHepu- 
MCHTaJIbHOe NOJTBepxKTeHve HaIM4UnA WedopMa- 
uu KpyyeHua Hecymlero KaHata MIIKJI nog 
JICMCTBHeEM CHJIbl TpeCeHHA MexXK]Y KaHaTOM UH 
OallIMakaMH JIMHeEMHbIX Onop. IIpeqo%*xeH HOBbIM 
clocoO oTOpakOBKH TaKHX KaHaTOB, OCHOBaHHbIM 
Ha KOHTposle JedopMallui Kpy4yeHua. 
Ksmo04uesBble CJIOBa: HeCyll[MH KaHaT, MadATHHKO- 
Bad WaccakupcKkad KaHaTHad opora, KpyTHWJIb- 
HbIle eEMOpMalluu, CUOCOO OTOpaKOBKH KaHaTOB, 
OallIMakKHW JIMHeCMHbIX ONOP, MOABYXKHbIM COCTaB, 
3allac IIPOUHOCTH, IKCIeCPHMeHTAJIBHbIe UCCIIEO- 
BaHWA Kpy4eHHA, JIa3epHbIH Jry4. 


Introduction. In works [1-6] it is noted that during operation of jig back ropeways the track cable 


is subjected to tensile loads. At the same time, there are attempts to substantiate the presence of torsional 
deformations caused by the influence of the friction force from the slip of the cable on rocking saddle [7, 


8]. 


Theoretical justification of torsion of the jig back ropeways track cable. According to Federal 
Norms and Rules [9, 10], the ratio of the minimum tension of the track cable T to the weight of the loaded 


rolling stock M, of jig back ropeways must meet the following conditions: 
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for the cable with tensioner — >10; 
6 


for the cable with anchored ends a >8. 
6 


The friction force when moving the car on the rocking saddle can be determined by the formula: 
P=cG, +ug(go+m,)L+8éT , (1) 


where G, — the weight of the counterweight; m, — the mass of the car, per one meter of the track 
cable; go — the mass of one meter of the cable; u — the coefficient of sliding friction of the cable on the 
rocking saddle, u = 0.2; c — the loss factor on the stiffness of the track cable, c = 0.035; ¢ — the coeffi- 
cient considering the angle of inclination of the track cable, ¢ = 0.17; L — the length of the stretched sec- 
tion of the cable; T — track cable tension; g — acceleration of free fall. 

The expression for the tension of jig back ropeways track cable has the form [2]: 

T=G, +0,5g02l, 

where / — the length of the tension part of the cable. 

The values of tensile stresses in the wires of the track cable are determined by the expressions pre- 
sented in [3]: 








e for the section of untwisting of the track cable on rocking saddle: 
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where FE is the elasticity modulus; r is the radius of lay of the layer of wires; a — the angle of lay; Azz, 
Aj2, A22 are the coefficients of stiffness of a track cable of a closed structure [11]. 

Substituting the value of the friction force, found by the formula (1), in the expressions (2) and 
(3), it is possible to determine the total stresses from stretching and torsion of the track cable in its sec- 
tions of untwisting and twisting. For a closed structure cable at safety margins of 2.7 and 3.15 [9] tensile 


P 
stresses depend on the ratio - This ratio 1s taken in the range of 0.08 ... 0.2. Then the tensile stresses 
will be in the corresponding range of 90 ... 180 MPa. Such loading of the cable is accompanied by fatigue 
P Vig 
effect. Under these conditions, when the parameter 7 reaches an abnormal value (F > 0.2), the outer 


shaped wires may break and other defects may develop. This will reduce the service life of a jig back 
ropeway track cable of a closed structure beyond repair. 
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Devices and methods of experiment. To experimentally confirm the presence of torsion defor- 
mation of the jig back ropeway track cable there has been developed a device consisting of a movable and 
fixed brackets attached to the cable. A screen 1s mounted on a movable bracket, a laser ruler 1s mounted 
on a fixed one. The fixed bracket can be rotated together with the cable when torsional deformations de- 
velop. As a result, the angle of rotation of the beam is fixed on the screen of the movable bracket. The 
experimental study was conducted at jig back ropeway of the Research institute "Gorlesekol", Sochi. Be- 
low there are the parameters of this road: 

length of the road — 1.1 km; 

number of cars — 2; 

number of wagon wheels — 8; 
number of passengers in the car — 30; 
weight of the car — 1.1 tons; 

weight of the tension load — 44 tons. 

To measure the torsion strain of the track cable, the device was fixed at a distance of 3 meters 
from the cable attachment at the drive station (Fig. 1). 


rE 





Fig. 1. General view of the device for measuring the torsion of the track cable of a closed structure 


After adjusting the laser beam, a loaded car at revision speed moved in the direction of the drive 


station to the tension one. The deviation of the laser beam from the center of the screen ranged from 6° to 


8° (Fig. 2). The measurement error of the relative torsion of the track cable did not exceed 7*10-3 mm. 





Fig. 2. Fixation of torsion of the track cable 
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Analysis of research results. The obtained results made it possible to propose a method for ca- 
bles rejection based on the comparison of torsional deformations of their sections located near the place 
of fastening. During operation, the torsional rigidity of cables is reduced due to wear, corrosion, techno- 
logical imperfections. The spread of mechanical properties, uneven tension of wires of both outer and in- 
ner layers contribute to an increase in torsional deformations. Therefore, periodical measurement of the 
torsion deformation of the cable can help you control the decrease in its strength. 

In [8] the calculation of the relative torsion strain is presented as a complex of deformations 
caused by technological imperfections and friction of the track cable on the rocking saddle. Taking into 
account the requirements of Federal norms and rules about necessity of rejection of the track cable of a 
closed structure at the decrease of the area of cross-section of a wire by 10 % [9, 10], it is possible to 
write down the formula for rejection index on torsion: 


A, = 100% a 


u 9 





=111%, 


where F', and F’, — the cross-sectional area of the new and worn rope, respectively. 

This means that if the torsional strain of the track cable of a closed structure exceeds 11%, it 
should be replaced. 

Conclusion. The presence of torsion deformations of track cables of a closed structure due to fric- 
tion between the cable and the rocking saddle of linear supports was justified theoretically and confirmed 
experimentally. 

A method of rejection of jig back ropeways track cables, based on reducing the torsional stiffness 
of the worn cable in operation is proposed. 
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